Much of the literature on motivation has noted the importance of motivation factors affecting project outcomes, particularly of software engineering teams working in the software development field. Although factors that motivate software engineering teams have been researched, little research has examined the motivation factors of software engineers within the GCC (Gulf Cooperation Council) countries. In order to examine the motivation factors that influence GCC software engineering teams, a survey questionnaire was distributed to software engineering practitioners in each of the six GCC countries. This study investigates motivation levels, the relationship between motivation levels and project outcomes, and the relationship between motivation factors and motivation levels. Results show that motivation levels vary across the region and that the relationship between motivation factors and motivation level vary from country to country. Not enough failed or partially successful projects were reported to make a claim about motivation level and project outcome, highlighting the difficulty of studying project outcomes. All 14 studied factors were significantly related to motivation level in the six countries combined, but there are individual countries where no factor is correlated with motivation level. This study's findings can assist software project managers working in the GCC countries or those dealing with global software development in the same region.
Introduction
Motivation is considered to be the factor that has the biggest effect on practitioner productivity [1] and software quality management [2] , and it is also important for staff retention [3] , [4] . However, motivation is poorly understood and difficult to manage [5] and it is difficult to quantify [2] . It is also unclear what motivates software engineers in particular. Therefore, a model of motivation for software engineers is needed [5] . For example, software developers have been found to be motivated by the work that they do, including task identification, the variety of work, career planning, and developmental needs [6] . Understanding these factors and their relationship with motivation will help encourage better quality software, more sharing of skills, and an increase in productivity [6] .
In previous research, software engineers in the US, Australia, Chile, and Vietnam were surveyed [7] . While it was found that the same six factors were significantly related to motivation levels in all 4 countries, there were differences between the countries as well. For example, in the US, software engineers were greatly influenced by practitioner factors, in Australia, motivation was influenced by project manager quality, in Chile, software engineers were concerned with practitioner and project management factors, and in Vietnam, software engineers were the only group motivated by external project factors. Thus, software engineers may respond to different factors within different countries. It is therefore important to understand the national culture when investigating motivational factors [8] , as expectations for software developers can be quite different across cultures [9] . Differences in culture can influence team motivation [10] .
Much research has been done on software engineers' motivations within Europe and the US. However, there is a lack of studies evaluating motivations of software engineers in the GCC countries. In this research, motivation levels and motivation factors of software engineers from six GGC countries are investigated and the factors are shown to be relevant only when looking at the six countries as a whole. Project success cannot be defined in advance; respondents were allowed to provide their own definition of success. Success was ranked on a 3-point scale: successful, partially successful, and failure. Stakeholders perceive success differently [13] - [15] and practitioners will sometimes classify a project as successful when the organization classifies it as a partial failure [12] . As highlighted by [14] , the success of a project correlates with engineer motivation. However, this study was unable to clearly define the connection between project outcome and motivation (see Section 3.2 for more discussion).
Selection of Participants
The participants were not randomly selected; instead, a convenient sample comprised of developers who were easily accessible was used. 163 respondents returned completed questionnaires, including 37 respondents from Bahrain, 36 respondents from Saudi Arabia (henceforth KSA), 12 respondents from Kuwait, 6 participants from Oman, and 36 respondents from the UAE. (As the sample size from Oman is so small, generalizations cannot be made about Oman.) There were 37 project managers, 20 customers, 28 users, 5 MIS managers, and 26 respondents in other management positions, and they were involved with software created for educational and financial institutions in the GCC countries. Participants were asked to answer all 25 questions ( Table 1 ).
Analysis
An exploratory approach was adopted in analysis of the research findings. The data was investigated using contingency tables, bar charts, plots, and statistical tests. The data was incorporated into two-dimensional tables, which recorded each category of frequency. The contingency tables include data about GCC software engineers and information on project type, results, and team motivation levels. The analysis includes ordinal scale and categorical (yes/partially/no) data and suitable parametric and non-parametric statistical tests. The statistical tests help in analyzing the difference between project outcome and motivation factors among software developers in the GCC countries. Before these tests were carried out, team motivation was converted from a 5-point scale to a 3-point scale, as the data varied between 2 (low motivation) and 4 (high motivation). The participants did not use the most extreme values, such as very low or very high motivation levels.
For the first question (What are the motivation levels within software engineering teams when working on projects in the GCC countries, and are these levels similar across countries?), cross-tabulation was used to present team motivation levels for all projects. The Kruskal-Wallis was used test to find significant differences between team motivation levels within all six countries.
For the second question (What is the relationship between team motivation of software engineers and project outcomes in the GCC countries, and is the relationship similar across countries?), the chi square test of independence was necessary to carry out a comparison of the six countries. Respondents were placed into groups based on project success, and the Mann-Whitney U and Kruskal-Wallis tests were carried out to ascertain if motivation levels within the groups occur with the same distribution.
For the third question (What factors contribute to software engineer motivation in the GCC countries, and are the factors the same across countries?), the chi square test of independence was used to test if the factors in Table 1 can be considered to be motivational, which motivation factors are universal, and which factors are specific to a country. This requires the use of the Mann-Whitney U test, which compared medians of the provided responses for every factor examined to see if they differ among the respondents.
Results
This section first considers all projects in the dataset that are categorized as (1) development or maintenance and (2) successful, partially successful, or a failure. It then discusses the motivation for each country and overall in the GCC countries. Table 2 presents the general details of the data sample. The dataset includes combined data from all six countries. 127 projects were in software development (77%) and only 36 (22%) were in software maintenance. 
Motivation Levels
In answering the first question (What are the motivation levels within software engineering teams when working on projects in the GCC countries, and are these levels similar across countries?), results show that motivation levels vary across the six countries (Table 3 and Fig. 1 ). (Table 3 ). Overall, the motivation level for all six countries was average. In order to show that motivation level is not the same across all countries, a Kruskal-Wallis test was applied. It shows that the null hypothesis (that motivation levels are the same across the GCC countries) is rejected. There are significant differences in team motivation levels across all countries (Kruskal-Wallis=13.694, p=.018). (Oman had very few respondents; thus we cannot rely on their results.) Kuwait and Qatar have the highest levels of motivation, and there is no significant difference between the two (p=.938). Bahrain has the lowest level of motivation, and the mean motivation level is significantly lower than Kuwait (p=.024) or Qatar (p=.002).
Motivation Levels and Project Outcomes
Of the projects discussed by the 163 respondents, 118 were considered to be successful (72%), 45 were considered to be partially successful (27%), and only 8 were considered to be failures (5%) ( Table 4 ). Those classified as failures included 4 from Qatar and 4 from KSA. Respondents considered most of their projects to be successful. Only respondents from Qatar and KSA reported failed projects. This rate seems far too low. Either the respondents' organizations had a high percentage of successful projects, or the respondents preferred to report only on successful projects. The respondents also might not have liked to consider any of their projects to be failures. Future research should investigate the reasons for the low reporting rate of unsuccessful projects from software engineers in the GCC countries.
Motivation level and project outcomes are listed in Table 5 . Additional testing was conducted on the successful projects (N=110), 1 as over two-thirds of the projects in the sample were considered to be successful. There were insufficient sample sizes at the country level to conduct significant testing for partial or unsuccessful projects. There are significant differences in team motivation levels across all countries (Kruskal-Wallis=16.637, p=.005) (Fig. 2) . Qatar's team motivation level is significantly higher than the UAE's, KSA's, and Bahrain's (p=.034, .002, .000, respectively). However, there is no significant difference in team motivation levels between the UAE and KSA. Despite the fact that all of Bahrain's projects were defined as successful, the software engineers' motivation is still low. This might be due to a lack of motivation factors, which is investigated in the next question. The second research question (What is the relationship between team motivation of software engineers and project outcomes in the GCC countries, and is the relationship similar across countries?) we investigated the relationship of team motivation with project outcome for all GGC countries. The null hypothesis is that there is no relationship between team motivation and project outcome. Using the Kruskal-Wallis, the null hypothesis is accepted, as there is no relationship between team motivation and project outcome (Kruskal-Wallis U = .469.5, p =.220) in the six countries. None of the projects in Kuwait, UAE and Bahrain were defined as completely failed. Therefore, we failed to see any positive or negative relationship between motivation and project outcome, or if the project is more likely to be successful when the team feels more motivated. However, Fig 2 and the plot graph in Fig 3 both show that software engineers in Qatar tend to be different from their counterparts in the other GCC countries; their software engineers are highly motivated when the project is successful, compared to other countries. When we collapsed the scale to three (Low, Average, High), Qatari team motivation data fails to show a relationship between motivation and project outcomesee the chi-square and Kruskal-Wallis tests (Fisher's Exact Test sig.=.151; Kruskal-Wallis sig.=0.094). We relate this result to the low number of failed projects in Qatar. We think that if there were more failed projects then we would have seen a relationship between the two variables. 
Motivation Factors and Motivation Levels
For the third question (What factors contribute to software engineer motivation in the GCC countries, and are the factors the same across countries?), motivation factors were investigated. There are four categories of factors that could influence (Table 6 ). Some factors are significantly associated with motivation in two countries but not others. Project manager communication and level of confidence are significantly related to motivation level in Qatar and Bahrain. Some are significantly associated with motivation in only one country: working environment and teamwork in Qatar and the project itself in Bahrain. None of the factors were significantly related to the UAE, KSA or Kuwait.
Overall, all of the factors were significantly related to motivation level of software engineers. Thus, these factors should be taken into consideration when working with software engineers in the GCC countries. However, to point out some of the key solutions for low motivation in the GCC countries: -Good project manager: A good manager who can communicate and listen to every individual within his team, encourage work ownership, recognize team members when they have done a good work and recognize leader as will. -Flexibility of work place and hours: This motivation element is a very important element as the software developer has the flexibility to work from different places within different hours. As the weather is hot in the GCC region and the software developers tend to work for long hours. It is recommended that the software developer can work from home or any place he can feel very comfortable with. 
Comparison to Previous Research
Comparing these results to [7] , Qatar is similar to Vietnam; Vietnam has a much higher percentage of highly motivated team members when the project is successful, compared to other countries, such as Australia, the US, and Chile. Qatar also has a much higher level of motivation than other countries (although the relationship of motivation to project outcome cannot be tested). On the other hand, this GCC sample produces different results than [7] , where it was found that software engineering teams in four different countries (the US, Australia, Chile, and Vietnam) were motivated by the same six factors: project management skills, risks assessed and controlled, customer confidence, good working environment, teamwork, and pleasant work experience. In three out of the six GCC countries, none of the factors were correlated with motivation, one country did not have enough data to run statistics on, and two out of the six shared two factors: project manager communication and level of confidence. Other factors were correlated to motivation in one country only: working environment and teamwork in Qatar and the project itself in Bahrain.
Validity
The questionnaire used in this research has been used successfully many times with other software developers from different countries [11] , [14] . Therefore, the questionnaire is a valid instrument for exploring motivational factors for software engineers, and using the same questionnaire allows us to compare results with previous studies.
Because our research sample is a convenient sample, not a random sample, the results are not as reliable as a random survey would be, as convenient samples might be biased. As this research was conducted in the GCC countries only, which is a small part of the world, the findings cannot be generalized, and are limited to the sample population at the time the survey was conducted.
Ordinal data and a non-parametric statistics were used for the analysis. This study is reliable since the variables are taken from experienced software engineers who have knowledge of different software development projects. Limitations of the study include the small number of projects in Kuwait and particularly Oman and the low number of failed projects overall.
Conclusion
The results of this study show that motivation levels of software engineers vary across the six GCC countries. The UAE, KSA, and Oman had average team motivation medians, Kuwait and Qatar had high medians, and Bahrain had a low median. Project outcomes could not be related to motivation as very few projects were labeled as failures and not enough were labeled partially successful. Finally, project manager communication and level of confidence are significantly related to motivation level in both Qatar and Bahrain, working environment and teamwork is significantly related to motivation level in Qatar, and the project itself is significantly related to motivation level in Bahrain. All factors listed in Table 6 were significantly related to motivation level when looking at the data from the GCC countries as a whole.
This contradicts the findings in [7] , where only six factors were found to be significantly related to motivation levels of software engineers in USA, Australia, Vietnam, and Chile. All of the factors studied in this research (Table 6 ) are significantly related to motivation level when looking at the data from the GCC countries as a whole, but not when looking at the data specifically within each country. The research results show that more research needs to done to understand motivation levels of software engineering practitioners working in GCC countries. They also show that the project manager needs full authority to manage the project, to be highly experienced, and to know how to deal with multinational teams.
Further research should be conducted to investigate a similar sample, with more data collected on failed projects, in order to measure correlations between motivation and project outcome. The research results would be valuable for project managers working in the GGC countries and also for global software projects taking place in the same area.
